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INTRODUCTION

Electroactive thin-film polymers are offering unique capabilities for sensors and actuators.

Muscle mechanisms and micro-electro mechanical systems (YIE.MS) are emerging technologies
increasingly needing such thin film polymers.

The obtain
employed.

actuatiordsensi g capability piezoelectric, electrostrictive or electrostatic ef ects are

The fikns are used in the thickness range of tens to hundreds of microns and the strain can be
linearly or quadratically proportional to the electric field.

In addition to the thickness change. the film vibrates as a plate structure.

Measuring the thickness and its change under activation of an electric field and distin+wishing
between the thickness value and the film vibration amplitude is a cornpIex and costly problem.

Most methods, such as interferometry, eddy-current and
the top surface of the film assuming that the rear surface

capacitance, are measuring the location
stays stationary.
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ULTRASONICS AS A CHARACTERIZATION TOOL

. Ultrasonic pulse-echo offers an ideal tool for simultaneous determination of the location
of the top surface, i.e., vibration amplitude, and the film thickness.

. Obtaining an acceptable resolution for 50
the range of 5WMHZ and above? which is
ultrasonic systems.

. Plate wave measurements al
lower

-?.

frequencies and to ob

. . .

to 100-:m  thick ilrns requires frequencies in
bevond the capability of conventionald d

low to determine the thickness of thin films using much
ain significantly hi,gher resolution.

. ~ smg d~sperslon curve measurements one can ako determine the elastic constants of the
film.



A pair of transm

EXPERI.MEN_TAL SETUP

itter/receiver  transducers is used in a pitch-catch arran~ement.

The specimen fihn is immersed in coupling medium and the launched wave is
monitored by the receiver.

The am~litude spectra of the refiected wave as a function of frequencv is used to
determine the dispersion curve of the Ieakv guided waves generated b; the specimen.. . d J

The dispersion curves are stron~lv affected bv the film thickness and its elastictid d
constants.
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EXPERIMENTAL SETUP FOR
COMBINED PBS AND LLW
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Leaky Lamb Wave (LLW) Dispersion
Curve For A Graphite/Epoxy Laminate
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ASSUMED ELASTIC PPO?ERTES
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5. INVERTED ELASTIC PROPEmES
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Sonlinear EIectroelastic Equations
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Equations for Thin Elements (plane stress)

where V= 1.2, 6., or

L

L

~~~ess-~r~e Thin 131ement Subject to Large Electric I?ieIck

. .



7.()()
-
v

\

E
E J ‘) ’()()

--’ l-d
>

A
-P 4 .()()
.+
v
o

2.00 Illl!lr]lllf IIIIIIIIIIIT II II II TITTTT r

3. ()() 5. ()()
I

1 1.()()“/.()()

]“1’(’(]U(:I’KY (hH1z)



SUMMARY

Leakv lamb wave measurements were used to determine the thickness and the elastic
prop&ties of electroactive  thin film Polvmers.. d

Results show that LLW dispersion data can be used to measure thin-films thickness at
high resolution using significantly lower frequencies than possible with mdse-echo.d

L

These measures also allow simultaneous determination of the elastic constants.


